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The focus here is on grass-dominated environments. All
these methods are in use on small woodland properties.

Other weed control methods, including grazing and
manual brush removal, are discussed in Site Preparation: An
Introduction for the Woodland Owner, EC 1188, and Intro-
duction to Conifer Release, EC 1388 (see page 12).  These
publications discuss your options for site preparation and
release treatments. Site preparation, designed to improve
reforestation success by modifying site conditions, involves
using hand tools, fire treatments, herbicides, or machinery.
Release is a treatment used to free young trees from compet-
ing, usually overtopping, vegetation.

his publication highlights hand-scalping, mulch
mats, and herbicides as weed management methods
to improve conifer seedling survival and growth.

Figure 1.—Competition’s effect on seedling growth and survival.
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Why control weeds?
Research throughout the

Pacific Northwest and other
places provides good evidence
that grasses, forbs, and shrubs
compete with seedlings for limited
site resources. On drier sites in
Oregon, Washington, and Idaho,
these competitors deplete water supplies, aggravating
already dry conditions and causing severe water stress in
young trees. The competition can reduce tree survival and
growth rates.

The second reason to control competing weeds is that
improving seedling survival lowers the cost to establish a tree.

Third, intensive weed control increases tree growth rates,
which shortens time to crown closure. Rapid crown closure
accelerates wildlife habitat development, riparian shading,
timber production, and forested vistas.

Finally, it’s important that a certain minimum number
of healthy, vigorous seedlings become established in order
to meet reforestation standards set by state Forest Practices
Act regulations in Oregon, Washington, and Idaho.
Managing competing vegetation at the beginning can help
you meet this objective at lowest cost. As the old adage says,
“Pay now or pay later.”

Impact of competing weeds
The impact of competing weeds on seedling survival and

growth is summarized in the competition threshold
principle (Figure 1). The principle is that relatively small
reductions in competition translate into big improvements
in survival (see survival curve). Yet, when competition
declines further, the survival rate levels off. To get large
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Figure 2a.—The complete treatment.

Figure 2b.—The standard treatment.

Figure 2c.—The large-spot treatment.
increases in growth, however, competitors need
to be reduced to very low levels; that is, below
30 percent. It is important to reduce competi-
tion enough to get not only good survival but
good growth as well. Otherwise, trees continue
to die over time, and undesirable vegetation
more fully occupies the site. Figure 1 shows that
growth losses per unit of competing cover are
greatest when the area occupied by competing
vegetation is at its lowest. For westside Douglas-
fir, this has been the case on even the best sites.

A case study
Results of a study in the Blue Mountains of

Oregon give an example of how the principle in
Figure 1 works. The study evaluated the effects
of varying levels of grass control on ponderosa
pine seedling survival and growth. The results
are in Figure 2a–e. After planting ponderosa
pine 2-0 stock in the spring of 1988, four
different treatments of the herbicide hexazinone
were applied with a backpack sprayer. The
treatments were:

• Complete—two consecutive and identi-
cal broadcast applications, the first in
1988 and the second in 1989

• Standard—a single broadcast application
in 1988

• Large spot—a 5-foot-square area around
each tree

• Small spot—a 2-foot-square area around
each tree

A fifth set of trees received no treatment, i.e.,
served as the control.

 After 5 years, the survival rate of ponderosa
pine seedlings given spot applications of
herbicide more than doubled compared to
those in the control plot. One or two broadcast
applications increased survival an additional
30 percent over spot applications.

Differences in stem volume (a measure of
seedling vigor) were impressive. Two broadcast
applications, timed a year apart, yielded more
than twice the volume of a single broadcast
treatment and more than five times the volume
of seedlings treated with spot applications. It
should be noted that the weather during the
5 years of this study generally was drier than the
30-year average. Also, trees in Figure 2a–e do
not represent average tree size by treatment for



Figure 2d.—The small-spot treatment. Figure 2e.—A control plot tree (i.e., no treatment).
 Table 1.—Cost per established seedling under five levels of grass control based
 on survival of the excellent- and good-vigor ponderosa pine seedlings after the
 fifth growing season. a

Total Established
cost per seedlings Cost per

 Treatment acre b per acre c seedling

 Complete $329 181 $ 1.82

 Standard 238 165 1.44

 Large spot (5 x 5 ft) 197 118 1.67

 Small spot (2 x 2 ft) 189 108 1.75

 Control 147 19 7. 74
a After 5 years, surviving trees were rated for their vigor as excellent,

good, or poor. The table uses the sum of the percentages of good and
excellent seedlings given each treatment—complete, 95%; standard,
91%; large spot, 83%; small spot, 85%; and control, 34%. See Oester
et al. (1995) for an explanation of vigor analysis.

b Cost assumptions:
• 300 trees per acre
• Ponderosa pine seedlings cost $235 per thousand
• Planting costs are 25¢ per seedling
• Hexazinone costs $58 per acre for broadcast applications (with a

backpack sprayer), $10 per acre for large spot applications, and
$2 per acre for small spot applications.

• Application costs range from $33 per acre for broadcast to $40 per
acre for spot spraying.

c Established seedlings per acre = 300 x survival percentage x percentage
in vigor class.
 Table 2.—Amount of wood produced
 at the end of 5 years with a $1,000
 investment for each treatment.

Cu. feet
 Treatment of wood

 Complete 17

 Standard 10

 Large spot 4

 Small spot 3

 Control 0.5

the entire study but instead show differences
after 6 years in one of four blocks of trees.

Although the weed control treatments in this
study initially cost more per acre than doing
nothing, gains in seedling survival, growth, and
quality (or vigor) offset the additional cost and
translated into lower established-seedling costs
(Table 1).

Established seedlings are those that survive
through the end of the period, which in this
study was 5 years. Established seedling cost is
the initial cost divided by the number of seed-
lings established at the end of the period. The
“standard” treatment (one broadcast herbicide
application) shows the lowest cost per estab-
lished seedling if we ignore the poor-vigor trees
and consider only the excellent- and good-vigor
trees in the analysis.

One way to compare the economics of the
treatments in our case study is to consider how
3
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much wood could be produced from a $1,000
investment in each treatment (Table 2, page 3).
The table shows grass control may cost more
initially, but the additional dollars spent will
return greater increments of growth. Each
dollar invested in the spot sprays, for example,
gave six to eight times more growth than no
weed control.
Figure 3.—The hoedad is a planting tool that also can create a scalp.
 Table 3.—Advantages and disadvantages of hand scalping, mulch mats,
 and herbicides.

 Treatment Advantage Disadvantage

 Scalping

 Mulch mats

 Herbicide

• Controls competing
vegetation

• Simple

• Complete vegetation
control for 1 or 2 years
or more

• Trees have good survival
 and growth rates

• Relatively inexpensive
and easy to apply, and
safe if label directions
are followed

• Trees have good survival
 and growth rates

• Complete vegetation
control for at least
1 and maybe 2 years

• Expensive
• Hard work, especially
   in sod
• Limited effectiveness
• Impact is short-lived
• Topsoil, nutrient loss

• Hard work
• Expensive
• High maintenance effort
• Can damage seedlings on

steep slopes if mats slide
• May harbor rodents

• Some people have
environmental concerns

• Restrictions in riparian
areas

• May affect nontarget
species

• Backpack applications
are hard work
Comparing scalping,
mulch mats, and herbicides

Scalping, mulch mats, and herbicides are
three common approaches to vegetation
management. Each has advantages, disadvan-
tages, and costs (Table 3).

Scalping
Hand or mechanical scalping is widely used

to control grass competition at planting. On
easy sites, where grasses are scattered or shallow
rooted, scalping can do a reasonable job.
However, when heavier grass sod covers sites,
especially in warm, dry areas, scalping becomes
more labor intensive, and costs become quite
high. Data on scalping effectiveness are scarce,
but available information suggests that unless
scalps are very large (at least 3 to 4 feet square),
scalping does little to improve performance of
new plantings. The cost of a large scalp for a
single tree can easily reach $1.25 or more.

Considerations when using scalping
• Scalping requires the proper tool. Shovels are

poor scalping tools, but hoedads work well
(Figure 3).

• To be effective, scalps need to be at least
3 feet square or larger, and grass roots must
be removed (Figure 4).

• Scalping becomes very expensive if sod is
heavy.

• One disadvantage of scalping is that weeds
reinvade the scalped area more rapidly than
areas treated with herbicides or plastic mats.

Mats
Mulch mats (Figure 5) are an alternative for

landowners concerned about using herbicides
or in areas where herbicides are restricted, such
as adjacent to streams and lakes. The key
characteristics for four samples of mats available
are summarized in Table 4.

Black plastic sheets, newspaper, straw, and
wood shavings are less expensive than mulch
mats and also can do a good job of controlling
competing weeds. However, they tend to be less
resistant to wind, they break down more
rapidly than other materials, and some (particu-
larly straw) may harbor weed seeds.



Figure 4.—An effective scalp is at least 3 feet square and deep
enough to remove competitors’ roots.

Figure 5.—Mulch mats are an option for managers concerned about
using herbicides or for use in areas next to streams or lakes, where
herbicides are not allowed.
Mulch mats must be installed properly to
perform well. The corners must be weighted
well or staked, and the hole for the tree should
be small enough to prevent vegetation growth
from protruding (Figure 6, page 6).

Considerations when using mats
• Mats are useful in riparian areas where

herbicides are restricted.
• Because of the expense, try to ensure that the

mat will last at least 2 years.
• Purchase cost should not be the only

criterion for selecting mats. Installation and
maintenance costs and durability also are
important.

• Select sites without large rocks or woody
debris for easy installation.

• Mats work well for low grass and forb
control, but shrubs and large, mature bunch
grass make them difficult to install.

• Rocky soils limit using wire staples to hold
mats down.

• Mats may blow loose on windy, exposed
ridges, potentially damaging seedlings and
requiring more maintenance.

• Minimum size is 3 square feet; however,
 4 square feet or larger is recommended for
droughty sites.

• Watch for signs of rodents under the mat.
They can damage seedlings.

• Avoid using black mats on hot, dry south
and southwest exposures.
 Table 4.—Mat characteristics.

Approx. Application Total cost
 Mat type cost a time Comments per seedlingb

 PAK $1.15 1–1.5 min/mat Heavyweight woven fabric; durable; holds $2.04
 ground cover up well (lasts 2 years or more)

 Arbotech 0.90 About the same Light polyethylene sheet; durable; should 1.66
last 1 to 2 years

 Vispore 0.90 About the same Light porous material; easy to handle and lay 1.53
out; rips easily; lasts 1 year

 Kraft asphalt 0.75 A little less Heavy asphalt or kraft paper; easy to install; 1.38
 laminated breaks down quickly; pulls up easily in wind;

lasts 1 year at most
a Mat size 3 sq ft. Includes cost of ground staples: five per mat @ 4¢ per staple = 20¢. Larger mats are more expensive. Cost

savings for larger quantities. No labor cost included.
b Total cost including mat installation and maintenance, assuming $15/hour labor (including worker compensation),

10 hours to install 300 mats, and 1 to 3 years of maintenance at 13¢/tree/year.
5
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Figure 6.—Mulch mats must be properly installed to function well. Corners
must be staked or weighted, and the center opening must be small enough
to keep weeds from growing around the seedling (the opening in this mat
is too large).
• Mats may slide on steep slopes and damage
seedlings.

• If installation areas are close to roads,
carrying cost is minimized.

Herbicides
Hexazinone, glyphosate, and sulfometuron

are the most common herbicides used to
control grasses, forbs, and shrubs such as
oceanspray, ninebark, and snowberry for
reforestation in the inland Northwest. Basic
information is summarized in Table 5.

Other options are available. For example,
atrazine1 controls grasses and some forbs and
Herbicide guidelines in this report are not
meant to substitute for the label. Read and
follow label instructions, and talk with
local Extension professionals, pesticide
consultants, and other natural-resource
advisers familiar with pesticide use.

is best suited for sites recently harvested or
scarified; that is, those sites without heavy grass
cover. Conifer 90, AAtrex Nine-0, and AAtrex
4L are trade names for products typically used
on forest sites. Atrazine is a soil-active herbicide
and needs adequate precipitation (more than
hexazinone or sulfometuron) to move the
product into the grass’s root zone. Although
atrazine is relatively inexpensive, its use in the
inland West has been limited by availability
(most products are restricted-use2), a narrower
spectrum of susceptible weeds, and a shorter
duration of control compared to other choices.

Depending on your objective, 2,4-D 3

products work very well to control broadleaf
weeds. However, ponderosa pine has a low
tolerance for 2,4-D. In some cases, 2,4-D in a
mixture with Accord, Velpar, or Oust is
effective. Consult the label for recommenda-
tions and directions.

1Restricted-use in Oregon, Idaho, and Wash-
  ington except for Conifer 90 in Oregon.
2A private pesticide applicator’s license is needed
  to buy and use restricted-use pesticides.
3Some products are restricted-use.
 Table 5.—Common herbicides for controlling competing grasses, forbs, and shrubs in the inland Northwest.

 Trade Common Vegetation Application Mode of
 name(s) name controlled time action

 Velpar L, hexazinone Grasses, forbs, Spring or fall Root uptake; some
 Velpar DF, and small, absorption through
 Pronone MG, young shrubs foliage with Velpar
 Pronone 10G,
 Pronone 25G

 Accord glyphosate Grasses, forbs, Spring, summer, Absorbed
and deciduous or fall through foliage
shrubs

 Oust sulfometuron Grasses, Spring or Root uptake
some forbs fall (best) and some

absorption
through foliage

Herbicide



4 The Weed-A-Metre is designed for uniform spot
application of granular pesticides or fertilizers. If
using Pronone, use the MG or 25G formulations.
Hold the Weed-A-Metre about 4 feet above the
ground in order to get a circle around the tree about
4.5 feet in diameter. Caution: If you hold the device
less than 4 feet above ground, the herbicide rate can
increase dramatically.

When using Pronone MG in a Weed-A-Metre
bought before 1999, pull twice on the #3 trigger to
distribute 2 pounds active ingredient (a.i.) in a circle
4.5 feet in diameter around the seedling. If using
Pronone 25G, make just one pull on the trigger.

Newer models have a blue and green trigger
system. Representatives of Wilbur-Ellis Company,
sole importer for Weed-A-Metre, recommend one
pull on the blue trigger to distribute approximately
3 pounds a.i. per acre of Pronone 25G. If using
Pronone MG, probably two pulls of the larger,
green trigger would work. Each new Weed-A-Metre
should be calibrated.

 These herbicides are applied in a variety of
ways. Water-carrier formulations (liquids, dry
flowables, and dispersible granules) are applied
with backpack sprayers or ground equipment
(e.g., all-terrain vehicles with spray tanks) or by
air. Granular herbicides such as Pronone
normally are applied as a spot treatment with
the Weed-A-Metre4 (Figure 7), as a broadcast
with a belly grinder, or by air.

Productivity with a backpack sprayer is
about 3 to 5 acres per day using spot spray or
broadcast techniques. It’s a tool appropriate for
sites on gentle terrain and with little slash or
other encumbrances (Figure 8, page 9). A
reasonable target size for spot applications with
the backpack sprayer should be a 4- or 5-foot
square around the seedling (Figure 9, page 10).
Figure 7.—The Weed-A-Metre, a spot application device, evenly distributes a
metered amount of granular herbicide.
To improve consistency in spot applications,
consider using a device that meters out a precise
spray volume. The MeterJet, which attaches to
the wand on a backpack sprayer, reduces
calibration inconsistencies and helps prevent
over- or underapplying a herbicide.

Aerial applications usually are too expensive
for small acreages. However, owners of adjacent
parcels who combine their vegetation control
projects can reduce costs significantly by
spreading the fixed costs over more acres.

Hexazinone
Hexazinone has wide application for

controlling grasses, forbs, and small shrubs (see
Table 6). It’s appropriate for site preparation or
release.
 Table 6.—Three common hexazinone formulations for forestry. a

 Product Formulation Application time Application method

 Velpar L, Water-dispersible Fall or spring when at Backpack sprayer,
 Velpar DF liquid or least 0.5 inch of rain ground equipment,

dry flowable will fall within 2 weeks or by air

 Pronone 10G Granular Same Weed-A-Metre
 (10% active ingredient), (use only 25G
 Pronone MG (10% a.i.) or MG), belly grinder
 Pronone 25G (25% a.i.) (use 10G), or by air

(use 10G or 25G)
 a Hexazinone products are restricted-use in Washington and Idaho.
7
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Rates
Use lower rates on coarsely textured soils

(e.g., sandy loam) and on soils low in organic
matter. Higher rates are appropriate on finely
textured soils (e.g., clay loam) and on soils high
in organic matter. In releasing pine, for example,
Use pesticides safely!
• Wear protective clothing and safety

devices as recommended on the label.
Bathe or shower after each use.

• Read the pesticide label—even if
you’ve used the pesticide before.
Follow label instructions precisely
(and any other directions you have).

• Be cautious when you apply pesti-
cides. Know your legal responsibility as
a pesticide applicator. You may be
liable for injury or damage resulting
from pesticide use.
most residual and ash
soils in northeast
Oregon require about
4 quarts per acre of
Velpar L (2 pounds
active ingredient per
gallon), or 20 pounds
per acre of Pronone
MG (10 percent
active ingredient). As
an alternative, Pro-
none 25G (25 percent
active ingredient) can
be used at 8 pounds
per acre instead of
20 pounds of the
MG. These rates will
do a good job of controlling harder-to-kill
pinegrass, bluegrass, orchardgrass, and elk sedge.

Use higher rates for hard-to-kill vegetation
(see label for specific rate recommendations),
but remember to consider tree species’ toler-
ance, too. For example, Douglas-fir is only
moderately tolerant of hexazinone and cannot
withstand the same rates as ponderosa pine.
Overdosing may kill trees.

Timing
Results are best when grasses are less than

2 inches high and when at least 0.5 inch of rain
falls within 2 weeks after application.

Apply in the fall or spring. In fall, apply
when the soil is moist but not frozen. Then in
the spring, plant seedlings in treated soil. When
spot-treating, remember to mark the spots
treated in the fall so you can find them again in
the spring. For spring applications, apply
herbicide soon after planting (see below).

Application principles
Applications can be made over the tops of

dormant seedlings; that is, when seedlings are
not actively growing and buds are firm, tight,
and resting. In first-year plantings, treat only
transplant stock that is 2 years old (2-0, 1-1) or
more, except bareroot 1-0 ponderosa pine and
Jeffrey pine. Apply only if rain has settled soil
around the transplant’s base and root system.

Grasses and sedges controlled: bluegrass,
bromegrass, elk sedge, fescues, foxtail, orchard-
grass, pinegrass, and ryegrass. Hexazinone also
controls shrubs and woody competitors, includ-
ing ash, aspen, birch, ceanothus, chokecherry,
dogwood, juniper, hawthorn, ninebark, pop-
lars, spirea, sumac, wild cherry, and willows.
Control can be good if the shrubs or other
woody vegetation are small, young plants. Add
clopyralid to control thistles in site preparation
(see box, page 9).

Species most tolerant are ponderosa pine,
scotch pine, noble fir, Austrian pine, Jeffrey
pine, lodgepole pine, grand fir, and white fir.
Douglas-fir and Engelmann spruce are moder-
ately tolerant. Tolerance is poor for western
larch, western white pine, and western redcedar;
do not use hexazinone for weed control around
those three species.

Beware of spraying on sites with more than
one soil type. For example, in areas where
coarse and fine soils intermingle, be careful in
setting the application rate. If you cannot
determine where soils change from one type to
the other, do not spray. Instead, use alternative
weed controls.

Herbicide solubility varies with water
temperature: it is 1 percent soluble at about
50°F and 3 percent soluble at 80°F. In cooling
water, crystals can form and plug nozzles.

Poor control may result if:
• Heavy duff or slash covers the site
• Soils are poorly drained
• Soil is saturated with water, and rain falls

within 24 hours
• Soils are high in organic matter (greater

than 5 percent)

Trees can be injured if:
• Their vigor is poor
• Soils contain less than 1 percent organic

matter
• Foliage is sprayed after budbreak
• Trees are growing in a depression, where

hexazinone may concentrate



Glyphosate
Glyphosate is marketed as Accord, a water-

soluble liquid, for forestry applications. Accord
can be used to treat annual and perennial
grasses, forbs, and many shrubs. The product is
sprayed by backpack sprayer, ground equip-
ment, or helicopter.

Rates
For site preparation
• Broadcast or spot applications: apply

1.5 to 2 quarts per acre (a 1 to 3 percent
solution by volume)

• Accord does not contain a surfactant (a
material added to enhance spreading,
wetting, and dispersibility to increase
herbicide effectiveness). For site prepara-
tion—but not for site release—add a
nonionic surfactant at one-quarter to
one-half of 1 percent by volume or as
the label directs.

For release
• Broadcast: in late summer or fall, apply

1 to 1.5 quarts per acre over dormant
conifers. In spring, before budbreak, use
1 quart per acre. Volume of water can be
the minimum shown on the label.

• Do not use a surfactant for release sprays.
• Apply a release spray only over trees that

have been established more than 1 year.
• Directed spray (backpack sprayer, direct

spray away from seedling): 2 percent for
woody shrubs and trees and 1 to 2 per-
cent for grasses, forbs, and sedges. Use
large drops, and spray when air is calm
and temperature is cool in order to avoid
drift and contact with green bark or
nonwoody surface roots.

Timing
For grasses, control is best when target plants

are actively growing in spring or fall.
For some shrubs, results are best when

Accord is sprayed in spring on actively growing
plants. But, late summer or early fall also can be
excellent times to control shrubs such as
ninebark, oceanspray, and snowberry.  At that
time of year, target plants are storing carbohy-
drates in their roots, and the absorbed herbicide
“catches a ride” into the root system, more
effectively controlling the plants. Late summer
and early fall also are good times for a release
Figure 8.—Backpack sprayers, for spot sprays or broadcast applications, are an
effective, cost-attractive way to apply water-based herbicides. Sites with gentle
terrain and little slash or other hurdles are good candidates for this method.
spray, because conifers then have set their
winter resting buds and are more resistant to
herbicide damage. Spring release applications
are more tricky—some conifers are quite
sensitive even when they appear dormant.

Application principles
Apply as a fine mist, or sprinkle (larger

drops, straighter stream) on dry foliage. Mist
works best in calm air and where you can spray
from above foliage. Use a sprinkler effect where
you can’t reach or where brush is too tall.

Foliage of glyphosate-treated shrubs shows a
normal yellowing in the autumn after applica-
tion; little evidence of control is seen. However,
the following spring when growth

begins, treated plants grow slowly
or show very distorted growth
called “littleleaf” because small
bunches of distorted leaves form
where shoots grow. Treated plants
may display littleleaf for up to one
season before finally dying.

Glyphosate is absorbed through
foliage and translocates through-
out the plant; there are no long-
lasting effects on the site. Only
sprayed plants are killed—new
plants can reinvade by seed. Once
the chemical comes in contact
with soil, it is inactivated quickly.

In late summer and fall,
glyphosate can be sprayed over

Clopyralid is a good choice…

for controlling thistles, knap-
weed, and yellow starthistle
either as part of your site
preparation “tool kit” before
planting or among established
conifers. Knapweed and yellow
starthistle should be sprayed
after most basal leaves have
emerged but before bud stage.
Check the label for application
rates and timing. Transline is a
clopyralid product now
registered for forestry use.
9



Figure 9.—A good target size for spot vegetation control with a backpack sprayer
is a 4- or 5-foot square around the seedling.
10
Douglas-fir, grand fir, western redcedar, spruce,
and pines; however, do not intentionally soak
tree seedlings. Some conifers are more tolerant.
Use lower rates for release applications over
more sensitive species. Western redcedar,
hemlock, and lodgepole, ponderosa, and
western white pines are sensitive. Douglas-fir is
intermediate. The true firs and spruce are most
tolerant.

Calibrate the sprayer carefully; a moderate
overdose will injure trees.

Mix glyphosate only with clean water. (Soil
particles in dirty creek water deactivate the
chemical.)

Place the herbicide in the sprayer first, then
add the correct amount of water. This assures
proper mixing.

Glyphosate can be used as a spot spray to
control competing grasses and herbaceous
weeds. Cover seedlings with PVC or stove pipe
to prevent spray contact. The normal treatment
rate is a 2-percent solution: 2.5 ounces of
herbicide per gallon of water.

Standing on stumps and “raining” the
chemical mix down works well, as does stand-
ing on the uphill side of the tree. Whatever the
approach, it’s still important to keep the pattern
uniform over the area.

Remember: low-volume coverage with
moderately large drops is all that’s necessary
with glyphosate. If your application runs or
drips off the foliage, you’ve applied more than
enough for effective control. Five gallons of
spray material per acre is adequate coverage.

Sulfometuron
This herbicide, sold under the trade name

Oust, is a dispersible granule that mixes with
water. It is very concentrated, allowing very low
rates of application. Oust can be used for site
preparation or release for Douglas-fir, ponde-
rosa pine, grand fir, lodgepole pine, western
white pine, spruce, and western larch.

Vegetation controlled includes bluegrass,
brome, crabgrass, fescue, dog fennel, ryegrass,
fireweed, foxtail, goldenrod, horseweed,
nutsedge, and witchgrass. Local observations
are that, at low rates, this herbicide is not very
effective on pinegrass and elk sedge. Fall
applications for site preparation seem safest for
the trees. Adding 2,4-D or clopyralid will help
prevent thistles, which Oust does not control.

Rates
Site preparation
• Apply 2 to 4 ounces per acre for Douglas-

fir, grand fir, lodgepole pine, ponderosa
pine, western larch, western white pine,
and western redcedar. Add Accord,
2,4-D, or clopyralid as label directs,
to Oust for added weed control.

Release
• Apply 1.5 to 2.5 ounces per acre (label

allows up to 4 ounces) over dormant
Douglas-fir, grand fir, lodgepole pine,
western larch, western white pine,
ponderosa pine, and western redcedar.

Carrier
For ground applications, use 5 to 20 gallons

of water per acre.
For aerial applications (helicopter only, no

fixed wing), use 5 gallons of water per acre.

Timing
Avoid applications after budbreak in the

spring and before the final resting bud has
hardened in the fall to prevent injuring or
killing trees. This product seems to be safest
when applied in the fall.



 Table 7.—Herbicide container sizes and costs.

Cost per seedling
(and per acre) Cost per acre

Smallest Cost per for large spot for broadcast
 Herbicide container containera application b site preparationc

 Velpar L 2.5 gal $145 @ $58/gal 17¢ ($52/acre) $91 @ 1 gal/acre product

 Pronone MG or 50-lb bag MG = $195 @ $3.90/lb 15¢ to 17¢ $100 for 25G @ 8 lb/acre
 Pronone 25G for 10G = $180 @ $3.60/lb ($46 to $52/acre)
 the Weed-A-Metre; 25G = $500 @ $10/lb
 Pronone 25G or 10G
 for aerial applications;
 Pronone 10G for the
 belly grinder

 Accord 2.5 gal $117.50 @ $47/gal 13¢ @ 2% rate $51 @
with surfactant 1.5 quarts/acre
 ($41/acre) with surfactant

 Oust 3-lb jug $624 @ $13/oz 13¢ to 15¢ $59 to $86
@ 2 to 4 oz/acre @ 2 to 4 oz/acre
($40 to $46/acre)

a 2000 prices
b Includes labor costs of $40/acre for large (5 sq ft) spot applications (assumes $15/hour, 3 acres completed per day) using

backpack sprayer or Weed-A-Metre. Per-acre calculations assume planting 308 trees per acre (12 x 12).
c Includes a backpack broadcast application rate of $33/acre or an aerial application rate of $20/acre (the rate for 40 acres or

more) for the Pronone.
Application principles
• Rain must fall after application to activate

the herbicide in the soil.
• For best results, apply before or shortly after

target vegetation emerges.
• Do not apply to frozen ground.
• Apply only after rain has settled the soil

around the roots after transplanting.
• Take extreme care to prevent drift.
• Use extreme care when applying near water.
• After sulfometuron applications, use the

spray tank only for noncrop applications.
• Both roots and foliage absorb sulfometuron.
• After 4 to 6 weeks, treated plants begin to die.
• Use caution when applying over newly

planted plugs.

Calibrating herbicide applications
It is essential that herbicides be applied at the

correct rates as well as at the right time. For
information on how to calibrate a backpack
sprayer, read Calibrating and Using Backpack
Sprayers, PNW 320.
Regulations
For current regulations related to reforesta-

tion on forest lands, contact:

Washington State Department
  of Natural Resources
Forest Practices Division
P.O. Box 47012
Olympia, WA 98804-7012
Tel. 360-902-1400

Oregon Department of Forestry
Forest Practices Section
2600 State Street
Salem, OR 97310
Tel. 503-945-7470

Idaho Department of Lands
Forest Practices Section
3780 Industrial Avenue South
Coeur d’Alene, ID  83815
Tel. 208-769-1525
11



12
For further reading
Order OSU Extension Service publications

from: Publication Orders, Extension & Station
Communications, Oregon State University,
422 Kerr Administration, Corvallis, OR
97331-2119 (fax 541-737-0817).

Duddles, R.E. and M. Cloughesy. 1996.
Introduction to Conifer Release, EC 1388.
Corvallis: OSU Extension Service. $1.00

Fitzgerald, S.A. 1996. Site Preparation: An
Introduction for the Woodland Owner,
EC 1188. Corvallis: OSU Extension Service.
$1.50

Oester, P.T., W. Emmingham, P. Larson, and
S. Clements. 1995. Performance of ponde-
rosa pine seedlings under four herbicide
regimes in northeast Oregon. New Forests
10:123–131. (For copies, contact: OSU
Extension Office, 10507 N. McAlister
Road, LaGrande, OR 97850; tel. 541-963-
1010.)
Disclaimer
Mention of specific compounds or

trade names neither constitutes recom-
mendation for their use nor excludes the
possibility that other products or treat-
ments may be equally or more effective.
Always read product labels to be sure that
the products you purchase are registered
for the use you intend.

Order PNW publications from OSU (see
information at left); or from Washington State
University, Bulletin Office, Cooperative
Extension, P.O. Box 645912, Pullman, WA
99164-5912, fax 509-335-3006; or from
University of Idaho, Agricultural Publications,
College of Agriculture, Moscow, ID 83844-
2240, fax 208-885-4648.

Landgren, C.G. 1996. Calibrating and Using
Backpack Sprayers, PNW 320. Extension
Services of Oregon State University, Wash-
ington State University, and University of
Idaho. $1.50

William, R.D., ed. Pacific Northwest Weed
Control Handbook. Revised and reissued
annually, in March. Extension Services of
Oregon State University, Washington State
University, and University of Idaho. $25.00
0

© 2000 Oregon State University

Pacific Northwest Extension publications are jointly produced by the three Pacific Northwest states—Oregon, Washington, and Idaho.
Similar crops, climate, and topography create a natural geographic unit that crosses state lines. Since 1949 the PNW program has
published more than 500 titles. Joint writing, editing, and production have prevented duplication of effort, broadened the availability of
faculty specialists, and substantially reduced the costs for participating states.

Published and distributed in furtherance of the Acts of Congress of May 8 and June 30, 1914, by the Oregon State University Extension
Service, Washington State University Cooperative Extension, the University of Idaho Cooperative Extension System, and the U.S.
Department of Agriculture cooperating.

The three participating Extension Services offer educational programs, activities, and materials—without regard to race, color, religion,
sex, sexual orientation, national origin, age, marital status, disability, and disabled veteran or Vietnam-era veteran status—as required
by Title VI of the Civil Rights Act of 1964, Title IX of the Education Amendments of 1972, and Section 504 of the Rehabilitation Act of
1973. The Oregon State University Extension Service, Washington State University Cooperative Extension, and the University of Idaho
Cooperative Extension System are Equal Opportunity Employers. Published March 2000.      $2.0


	Fig.1—Competition’s effect on seedling growth and survival.
	Why control weeds?
	Impact of competing weeds
	Fig.2a.—The complete treatment.
	Fig.2b—The standard treatment.
	Fig.2c—The large-spot treatment.
	Fig.2d—The small-spot treatment.
	Fig.2e.—A control plot tree (i.e., no treatment).
	Table 1
	Table 2
	Comparing scalping, mulch mats, and herbicides
	Fig.3—The hoedad is a planting tool that also can create a scalp.
	Table 3
	Fig.4.—An effective scalp is at least 3 feet square.
	Fig.5—Mulch mats are an option.
	Table 4
	Fig.6.—Mulch mats.
	Herbicides
	Table 5
	Fig.7.—The Weed-A-Metre.
	Hexazinone
	Table 6
	Glyphosate
	Fig.8.—Backpack sprayers.
	Fig.9.—A good target size.
	Sulfometuron
	Table 7.—
	Calibrating herbicide applications
	Regulations
	For further reading

